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the waste-collection system, which should provide for gathering all wastes
in a safe manner, segregating and storing them, and arranging for dis-
posal. Conscientious monitoring and recordkeeping are essential for a
good collection system.

The minimum size of commercially available (1983) incinerators suit-
able for hazardous-waste disposal is on the order of 59 kW (200,000
Btu/h) heat duty [e.g., a liquid waste incinerator burning 6.8 kg/h (15
Ib/h) of liquid hydrocarbon waste with a heat content of 18,600 kJ/kg
(8000 Btu/lb) and 1.82 kg/h (4 Ib/h) of natural gas with a heat content
of 46,500 kJ/kg (20,000 Btu/lb)].

III.    CRITERIA FOR INCINERATOR DESIGN

Most wastes can be destroyed essentially completely (efficiency 99.99%)
by high-temperature oxidation. Some oxidation products, such as SO^,
NO-c, HC1, and metal oxides, may be noxious. Emission of SO^. corre-
sponds approximately to the stoichiometric conversion of sulfur in the
waste to SO2, with smaller amounts of SO3. Nitrogen oxides are formed
by oxidation of organically bound nitrogen in the waste, by decompo-
sition of nitrates, and by thermal fixation of atmospheric nitrogen. Hal-
ogens in the waste produce a mixture of the hydrogen halide and gaseous
halogen; for chlorine-containing material, the predominant product is
HC1, which is favored over chlorine at incineration temperatures. In-
organic constituents, depending on their volatility, may either form solid
residues or vaporize and recondense to form a submicrometer-sized
aerosol. Emissions of the latter may be acceptable, depending on the
types and quantities of metal ions they contain, or they may be reduced
to acceptable levels by appropriate air-pollution control devices.

Incinerators must be designed to provide the conditions necessary to
achieve complete oxidation: a supply of air in excess of the stoichiometric
requirement, adequate mixing of air and waste, and sufficiently high
temperature to complete oxidation in the time available. These require-
ments are often designated the 3 Ts of incineration: turbulence, tem-
perature, and time.

A.   MIXING REQUIREMENTS

Most small-scale incinerators are used for the disposal of liquid and solid
wastes. Incinerators designed for injection of liquids must provide for
atomizing the liquids into small enough droplets, generally under 150 |jim
in diameter, that times for vaporization are short relative to the residence
or mixing time in the combustion chamber. Solids in small units are